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ILLINOIS STATE GEOLOGICAL SURVEY
Time Talks
The Geology of Starved Rock
and Matthiessen State Parks
Illinois State Park Geology 
A Treasure for All Ages
Welcome to Starved Rock and Matthiessen State Parks. Come explore 
their natural wonder and beauty. Like the millions of others who 
visit these parks each year, you are following the footsteps of Native 
Americans, French trappers and traders, early farmers and industri-
alists, and generations of hikers. The state parks you visit and enjoy 
today were made possible by the foresight of early Illinois legislators 
who acted to protect and preserve these uniquely beautiful places. 
In 1911, Starved Rock became one of the first state parks in the na-
tion. Beginning as 280 acres centered around its main rock feature, 
Starved Rock State Park grew tenfold. Today it stretches along the Illi-
nois River for seven miles. In 1967, the western 582 acres of the park 
were designated as a nature preserve overseen by the Illinois Nature 
Preserve Commission. Public access to the nature preserve is limited.
Matthiessen State Park was a gift to Illinois citizens from the heirs of 
Frederick William Matthiessen (1835–1918), a local industrialist and 
philanthropist. Matthiessen had owned the private, 176-acre Deer 
Park centered along the area now known as the Upper and Lower 
Dells. Matthiessen State Park was opened to the public in 1943. Over 
time, the state added more land, bringing the park to its present size.
Above: Family in the Starved Rock area, circa 
1926. Below: Canyon photo, Starved Rock area, 
circa 1910; modern visitors pause on the River 
Trail, Starved Rock State Park; canyon group, 
Starved Rock State Park, circa 1910. Opposite: 
Plunge pools at Matthiessen State Park.
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Below: Features at Starved Rock State Park:
Wildcat Canyon; St. Peter Sandstone of Ottawa 
Canyon; spring bluebells, Illinois Canyon; canyon 
wall, Ottawa Canyon; aerial view of Starved Rock.
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Starved Rock State Park Relief Map
Dense vegetation often obscures the canyons, ravines, and 
gullies of Starved Rock State Park shown on this relief map. Starved 
Rock, Lover’s Leap, and Eagle Cliff all protrude from the distinct line 
of bluffs along the Illinois River. The park’s canyons are remarkable 
for their width and length, especially the largest canyons in the 
eastern portion of the park.

Tales of Rocks and Water
Moving as catastrophic torrents, as streams and trickles, and even 
drop by drop, water created the towering rock bluffs, deep canyons, 
spectacular waterfalls, and expansive river valleys of Starved Rock 
and Matthiessen State Parks. The geologic tale written here by water 
on rock spans millions of years.
Here, too, lie some of the oldest exposed rocks in Illinois, formed 
by sediments deposited as long as 500 million years ago. The rocks 
show tilting caused by ancient stresses in the Earth’s crust, landscape 
changes created by wind and great Ice Age glaciers, and evidence of 
massive floodwaters pouring through the area. 
The same geologic processes that formed and continue to shape the 
wonders of these parks can be read in the rocks around you today.
Opposite: Illinois Canyon, Starved 
Rock State Park. Above: River Area, 
Matthiessen State Park. Below: Starved 
Rock State Park features: stream in 
Illinois Canyon, Council Overhang, 
canyon walls of Illinois Canyon.
Above: Blocks of St. Peter Sandstone fallen from 
canyon walls in Ottawa/Kaskaskia Canyon, 
Starved Rock State Park. Opposite: Outcrop of 
Pennsylvanian rocks at Matthiessen.
Mississippian
The Rocks Tell the Story
Beneath the forested paths you walk today are rocks that were laid 
down as sediments over millions of years when the area was covered 
by water. We know this because the parks’ ancient past is revealed in 
the modern landscape. Exposed rocks tell the story of sediments that 
once accumulated on the floor of a shallow sea, along ocean beaches, 
and on deltas built by massive rivers discharging into the ocean.
Paleozoic History
(543 to 248 million years ago)
All of these parks’ rocks formed during the Paleozoic Era, but only 
Ordovician and Pennsylvanian Period rocks remain. Rocks from 
other Paleozoic periods, if deposited, have been eroded away.
During the Paleozoic, the Earth’s appearance was much different. For 
instance, North America was located at or near the equator and had 
Cambrian Ordovician Silurian Devonian
600 500 400
543 490 443 417 354millions of years 
before present
PALEOZOIC
Submergence by 
shallow sea
Formation of 
Shakopee Dolomite
Submergence by shallow sea
Formation of St. Peter 
Sandstone
Continued submergence
Formation of Galena-
Platteville Dolomite
PRECAMBRIAN
a tropical climate. Large-scale events occurring over millions of years 
were altering the shape of the Earth’s crust. Shifting and folding 
from tectonic movement uplifted some areas and caused others to 
sink.
Starved Rock and Matthiessen State Parks are located on the north-
ern flank of the Illinois Basin, a broad, spoon-shaped depression 
that subsided during Paleozoic time. The Basin extends across most 
of Illinois and parts of Indiana and Kentucky. As the Illinois Basin 
settled downward, the sea advanced northward. Over time, great 
thicknesses of marine and coastal sediments accumulated, were 
compressed, and eventually became the bedrock you see today.
PermianPennsylvanian Triassic Jurassic Cretaceous Tertiary
Quaternary300 200 100
325 286 248 206 144 65 1.8
Mississippian
MESOZOIC CENOZOIC
Fluctuating sea level/shifting shorelines
Alternating shales, sandstones, and coal
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Wisconsin Episode
Glacial Lake Chicago 
is source for glacial 
meltwaters draining 
down the Illinois Valley
Glacial meltwater torrents
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From left to right: the parks' oldest rocks, at 
river bed; Ordovician St. Peter Sandstone; 
Pennsylvanian rocks; evidence of Paleozoic 
uplift and folding at Matthiessen; modern 
stream deposits of eroded glacial stones.
Uplift and 
folding of 
La Salle 
Anticline
Rocks from these periods are not found in I l l inois

Ordovician Rocks
(490 to 443 million years ago)
The oldest rock layer in the park is the Shakopee Dolomite, which 
forms the bed of the Illinois River. This dolomite originated from 
materials that accumulated on the ancient sea floor early in the 
Ordovician Period. The Shakopee’s irregular upper surface tells us 
that, for a time after its formation, it was above sea level and exposed 
to erosion.
Then, about 480 million years ago, the sea rose, and beach and 
nearshore sands were deposited over the Shakopee, forming the St. 
Peter Sandstone. These sands originated from weathered Canadian 
rock carried by ancient rivers and deposited into Ordovician seas. 
Although the rock originally consisted of several minerals, gradu-
ally most of the less resistant minerals have been weathered away, 
leaving a uniquely pure quartz sand. After still more cycles of water 
transport and deposition, over millions of years, the individual sand 
grains were worn to a remarkably uniform size.  
As the St. Peter Sandstone formed, the Illinois Basin continued to 
sink. By about 460 million years ago, the shore of the ancient sea 
was far from the park area, and sand was no longer being deposited. 
As the water got deeper, shells accumulated from dead marine 
organisms, and the rocks they formed are collectively named the 
Platteville Group. These hard, well-cemented limestones and dolo-
mites lie over the St. Peter Sandstone. They are exposed in some of 
the upper reaches of the canyons at Starved Rock Park and along the 
banks of the Vermilion River in Matthiessen Park.
Above: The base of Starved Rock showing the 
St. Peter Sandstone. Behind: Sandstone walls 
of St. Louis Canyon, Starved Rock State Park. 
Although compressed over time into rock, the 
distinctively round grains of this sandstone are 
only loosely bound. As a result, the St. Peter 
Sandstone crumbles easily in the hand or breaks 
into grains when walked across—a prime reason 
rock climbing is not allowed in the parks.
Pennsylvanian Rocks
(325 to 286 million years ago)
During the early to middle Pennsylvanian Period, the park area was 
still near the margins of the shallow, tropical sea that alternately 
rose and fell. During times of deeper water, carbonate material 
accumulated to form limestone and dolomite. When sea levels were 
lower, materials eroding from mountain ranges far to the east were 
deposited as sediments, forming shales and sandstones in shallow 
water or across vast river deltas.
Sandstone formed from sands deposited in river channels, near river 
mouths, and along beaches and nearshore waters. Shales formed 
from mud deposited in quiet-water bays and lagoons or on river 
floodplains. The alternating sandstone and shale beds you see today 
show that the river and shoreline positions shifted. Sometimes sand 
was deposited, and, at other times, mud.
The lush tropical forests and swamps that grew on the deltas of the 
Pennsylvanian age contributed great volumes of plant debris that 
eventually was buried and later became coal. In fact, in Illinois, the 
Pennsylvanian is called the "Coal Age" because the state’s numerous 
and extensive coal beds formed during this period.
Above: Platteville Group rocks in the Vermilion 
River, Matthiessen State Park. Below and at right: 
You can see exposed Pennsylvanian age limestone, 
sandstone, shale, and coal at Matthiessen 
State Park in the Vermilion River Area. The 
Pennsylvanian rocks thin to a small layer capping 
Ordovician rocks as you head north toward 
Starved Rock.

Buckled Crust of the 
La Salle Anticlinorium
At Matthiessen State Park you can see something unusual for 
Illinois—the effects of the large-scale uplift and folding of the Earth’s 
crust that occurred millions of years ago. The upward arching of rock 
layers of the regional anticline known as the La Salle Anticlinorium 
is visible only in this area of the state. Here pronounced uplift 
brings the park’s predominant rock type, the easily eroded St. Peter 
Sandstone, close to the land surface.
Buried for much of its length, the La Salle Anticlinorium extends for 
about 200 miles. Its axis, or central line, runs southeast from north 
of La Salle to just west of the Indiana state line. The axis crosses the 
Nature Preserve in the far western part of Starved Rock State Park 
and then continues across the Upper Dells, running right through 
the middle of Matthiessen State Park.
The folding is easier to see in Matthiessen, on the anticlinorium’s 
steeper west side, where the rock layers tip as much as 30 degrees. 
In contrast, the St. Peter Sandstone exposed in the canyons at 
Starved Rock State Park is on the gently dipping, east side of the axis. 
Although the sandstone layers look horizontal here, they actually 
dip slightly to the east.
What caused this anticlinorium to form? Geologists are uncertain but 
do know this: tectonic forces are behind the slow, complex process 
that occurred in several phases sometime during the Mississippian 
Period (354 to 325 million years ago) and persisted into the Permian 
(286 to 248 million years ago). The degree of uplift seems to have 
decreased with time, as older rock layers are more tilted than overly-
Above: Fall foliage and Pennsylvanian strata, 
River Area, Matthiessen State Park. Below: 
Evidence of the La Salle Anticlinorium in 
Matthiessen State Park.
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ing, younger ones. This difference in tilt angle is visible along the 
Vermilion River at Matthiessen State Park where the steeply tilted 
rocks of the anticlinorium greatly affected the course of the river, 
which twists away from the axis in serpentine meanders.
Above: Dells Area, Matthiessen State Park.
Ice Age Souvenirs
It is hard to tell how many times glacial ice advanced and retreated 
across the area throughout the nearly 2 million years of the Ice 
Age. Geologic evidence from elsewhere in Illinois suggests there 
were multiple glacial episodes here, but, in the area of the parks, 
sediments from the last glaciation rest directly on Pennsylvanian or 
Ordovician age bedrock. The parks record only the Wisconsin glacial 
episode. This final episode obscured landscape changes made by 
earlier glaciers.
From its source in eastern Canada, the Wisconsin Episode ice sheet 
moved southward through the Lake Michigan basin, passing over the 
Starved Rock area about 23,000 years ago. The ice sheet then contin-
ued west another 30 miles and south to its maximum position near 
Peoria. At that time, ice cover reached almost as far as Shelbyville, 
140 miles south of the park. When the climate grew warmer, the ice 
margin melted back toward the northeast, finally withdrawing from 
the Starved Rock area about 16,000 years ago.
A partial history of the receding Wisconsin ice sheet is preserved 
in a series of more than 30 long, broad ridges that arc across much 
of northeastern Illinois. These end moraines formed when glacial 
sediments accumulated along the receding ice margin during glacial 
pauses that lasted tens to hundreds of years.
The last glacial advance into Illinois deposited sediments that are 
now found in the uplands surrounding the parks. Till, a compact 
mixture of ground-up rock debris, can be seen along the margins of 
the park's ravines and gullies. Till deposits are generally about 50 feet 
thick in the parks but are up to 100 feet thick in the northern part 
of Matthiessen. In many places, a thin cover of loess—windblown 
silt—buries the till completely. Near the Illinois Valley, till has been 
stripped away entirely by river erosion and floods, exposing the great 
sandstone cliffs of Starved Rock.
Above: Till plain, near Matthiessen State Park. 
Below: Canyon stream, Matthiessen State Park. 
Opposite: Glacial deposits atop canyons and along 
trails.
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Moraines and Meltwater 
Made the Illinois River 
Valley
As recently as 16,000 years ago, what we recognize as the Illinois 
River valley did not exist. At that time, the land here was part of 
the flat to gently undulating till plain that still remains along the 
southern margin of Starved Rock State Park. Yet, only 5,500 years 
later, more than two thirds of the erosion that formed this dramatic 
and distinctive valley had already occurred. What happened during 
this interval? 
Much of the erosion that downcut this valley was caused by an 
ancestral Illinois River that was nothing like the river we see today. 
The river then had much greater volume—equal to or greater than 
that of the modern Mississippi River—and at times the river filled 
the entire valley.  The flow was sometimes torrential, eroding and 
transporting massive amounts of rock and sediment. The evidence of 
those tremendous geologic forces is the valley that today is one mile 
across at Starved Rock and two miles wide just east of the park. The 
modern valley floor lies about 150 feet below the top of the vertical 
river bluffs and about 200 feet below the upland till plains.
Opposite: Starved Rock. Above: Winter stream, 
Matthiessen State Park. Below: Tugboat pushing 
barges on the Illinois River.
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About 16,000 years ago 
As the Wisconsin glacier receded from Illinois, it melted back gener-
ally northeast toward the Lake Michigan basin, disgorging floods 
of meltwater. When the glacier paused—for decades or even centu-
ries—it deposited great mounds of sediment that formed a series of 
long, arc-like end moraines.
The end moraine closest to the parks is the Farm Ridge Moraine, 
which curves through Starved Rock State Park and the northern part 
of Matthiessen State Park. 
Soon after the glacial ice receded from the area of the Farm Ridge 
Moraine, meltwater breached it, creating a break about three miles 
west of Starved Rock. Meltwater flowed through this gap and began 
to erode into the till plain. This erosion established the course of the 
future Illinois River through the Starved Rock area. The glacial ice 
continued to melt back, pausing again where the Marseilles Morainic 
System is now located.
Above: Winter meltwater in canyon. Below: 
Glacial drainage patterns fed the Illinois River 
and contributed to the erosional landforms of the 
Starved Rock and Matthiessen areas. Most of the 
Valparaiso Morainic System area is under the ice 
of the Lake Michigan Lobe.
About 15,000 years ago
Several hundred miles of ice front were building the extensive 
Valparaiso Morainic System, which borders southern Lake Michigan. 
Large lakes began to form between the ice front and the Marseilles 
moraines, which functioned as a large dam. Some meltwater escaped 
through small breaches, but not enough to remove the increasingly 
large volume of water accumulating behind the moraines. At times, 
sudden, catastrophic surges of turbulent meltwater—including those 
that followed the Kankakee and Fox River valleys—sent walls of 
water through the breaches to the Illinois River valley and Vermilion 
River valley, widening and deepening them. 
Only a portion of these vast and violent torrents could move 
through the gap in the Farm Ridge Moraine. As a result, glacial Lake 
Ottawa temporarily formed behind the moraine, submerging all of 
Starved Rock State Park and much of the surrounding area. Once the 
valley past the moraine was deepened by erosion, the water drained 
from the lake, and river erosion further deepened and widened the 
Illinois River valley.
Above: Erosion-sculpted base of Starved Rock. 
Below: Eagle Cliff shows massive erosion of the 
Illinois River valley over the past 15,000 years.
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About 14,500 to 10,500 years ago
Floodwaters again poured into the Illinois River valley, this time 
from glacial Lake Chicago, the precursor to Lake Michigan, and the 
eastern Great Lakes. Lake levels reached as much as 60 feet higher 
than today’s levels because drainage was blocked by basin ice to the 
north and moraines to the southwest. At times, water discharged 
suddenly and violently through the Chicago Outlet, a breach in the 
moraines west of Chicago, to flow to the Des Plaines River and on to 
the Illinois River. During this period, lake levels and outflow fluctu-
ated widely, and much of the meltwater from the Wisconsin Episode 
glacial margin in eastern North America drained through the outlet. 
The past 10,500 years
The Illinois River valley erosion slowly continues today. During most 
of the past 10,500 years, the Illinois River was fed by its two parent 
rivers—the Des Plaines and Kankakee Rivers—without any of the 
extreme river flow events that occurred in late glacial time. From 
about 5,000 to 3,000 years ago, however, Lake Michigan was about 
20 feet higher than today and once again discharged water to the 
Illinois River through the Chicago Outlet.
Opposite: Eagle Cliff, Starved Rock State Park. 
Above: Fishermen on the Illinois River below 
Lover's Leap.
The Illinois River Today
The Illinois River today carries only a fraction of the water it carried 
near the end of the Wisconsin Episode. Despite its reduced flow, 
the river is the largest within Illinois and drains roughly 40 percent 
of the state’s land area. A vital transportation link between Lake 
Michigan and the Mississippi River, the Illinois River and its parks 
are popular for boating, fishing, camping, horseback riding, hiking, 
picnicking, and other recreational activities. Waterfowl, other birds, 
reptiles, amphibians, and small mammals find a home on or near 
the river.
Human engineering has altered the river’s natural dynamics. A series 
of eight locks and dams ease the 160-foot descent along the Illinois 
Waterway's 336-mile journey from Lake Michigan to the Mississippi 
River. Starved Rock Lock and Dam dominates the view from vantage 
points atop Starved Rock, Lover’s Leap Overlook, and Eagle Cliff 
Overlook. The lock and dam help commercial river traffic over the 
steep 18-foot gradient near the park. Constructed a short distance 
downstream from natural rapids and where the channel was shallow, 
the dam raised the water level and submerged many former flood-
plain areas and islands.
Above: Aerial view of Starved Rock Lock and 
Dam, looking west along the Illinois River. Below: 
Barges move tons of product up and down the river 
daily; Great Blue Heron on the river; the Illinois 
River at Starved Rock State Park offers some of the 
best fishing in the state. Opposite: Starved Rock 
Lock and Dam.
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What is now the broad open water behind the dam used to be 
braided river channels weaving around an island chain. Plum 
Island and Leopold Island are remnants of this chain. Nearly all of 
Delbridge Island is now submerged. The higher water level created 
by the dam shifted the river shoreline nearer to the entrances to 
Hennepin, Ottawa, and Kaskaskia Canyons.
The land that is now submerged was once Illinois River floodplain 
and an essential part of the river dynamics. Floodplains act as safety 
valves, limiting floods and allowing sediment-laden floodwater to 
spread across their horizontal surface.
Much of the floodplain near Starved Rock State Park is on the north 
side of the Illinois River valley. On the valley’s south side, the 
floodplain extends for several hundred acres from the Visitor Center 
parking lots westward to the Illinois Route 178 bridge, and the lots 
are inundated at times by river flooding.
Opposite: Topographic maps showing the Illinois 
River before and after dam construction. Above: 
Aerial photograph looking east across the summit 
of Starved Rock. Below: Illinois River looking east 
from near the Beehive Overlook. 
The massive north face of the park’s namesake is a nearly vertical 
exposure of naturally sculpted sandstone that towers 125 feet above 
the Illinois River. Called simply Le Rocher (The Rock) by the earliest 
French explorers and traders who traveled the river, Starved Rock is 
a solitary pedestal standing several hundred feet from the bluffs that 
line the valley. This dramatic landmark’s height, its overall shape, 
and its rounded and smoothed rock faces testify to the erosional 
power of moving water.
Starved Rock was carved by the same forces that sculpted the Illinois 
River valley: primarily massive glacial meltwater torrents from ances-
tral Lake Michigan and the Great Lakes. These erosional events may 
be recorded in inclined benches visible on Starved Rock.
The upper erosional bench, formed by the glacial meltwater torrents, 
is marked by a line of vegetation along the otherwise bare rock face. 
The bench’s gentle slope allows soil to develop and plants to root 
and grow.
The lower bench, carved by later meltwater events, is about 40 feet 
above the present river level. The lower bench possibly reflects 
later floodwaters coming through the Chicago Outlet. Vegetation is 
concentrated along the bench on the rock’s north face.
These benches are also visible on either side of the valley separating 
Starved Rock from the bluffs near the lodge on the south side and 
from the high rock promontory that includes the Lover’s Leap. 
Although these benches are now on the rock side facing away from 
the river, during the erosional history of the Illinois River valley, 
the ancestral Illinois River flowed around Starved Rock on all sides, 
making it an island.
Starved Rock— The Island 
Monument
Above: View of Starved Rock from Lover's Leap.
Elevation 572 feet msl at top of 
rock
Original land surface; erosion 
in early development of Illinois 
River valley (~50 feet)
125 feet
River elevation 447 feet msl
Present river level; base of 
sandstone about 10–15 feet 
below the river level
Lower erosional bench
Upper erosional bench
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Above: Base of Starved Rock from river level.
Below: Aerial view of Starved Rock.
At the beginning of the early glacial meltwater torrents, the Illinois 
River flowed at the same height as the top of today’s Starved Rock. 
Over time, the river eroded channels across and around the top of 
the rock, resulting in two high knolls that stood above the river. As 
the torrents diminished, these knolls stood out, forming two small 
islands that rose about 20 to 25 feet above the river. The walkway 
leading to and from the base of the stair climb to Starved Rock marks 
the river channel that once separated these two islands.
Additional discharge from glacial Lake Chicago further cut and 
lowered the south side of the river channel. Water sculpted the tall 
sandstone promontory on the south side of Starved Rock. During this 
time, Starved Rock was a large island with steep sides rising about 80 
feet above the river. 
As erosion continued to lower the Illinois River bed, the channel 
around the south side of Starved Rock was abandoned, and Starved 
Rock became a butte. The trail between Starved Rock and Starved 
Rock Lodge crosses the floor of this former river channel, and the 
streams flowing from Fox and French Canyons eroded into this chan-
nel floor. The Visitor Center is built atop the former channel floor.
Above: The Beehive, a smaller erosional remnant, 
rises about 25 feet above the surrounding land. 
Below: A unique view of visitors enjoying Starved 
Rock.
Matthiessen Relief Map
The complex landscape of Matthiessen State Park lies within the 
Vermilion River valley. The deeply carved canyon features in the 
Dells Area contrast against the broad, flat upland plain of the 
surrounding area. In the River Area at Matthiessen State Park, steep-
sided walls rise 165 feet, the greatest relief anywhere in the two parks 
and 40 feet more than the height of Starved Rock.
Above: Confluence of Illinois and Vermilion 
Rivers. Below: The Dells Area of Matthiessen 
State Park.
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Vermilion River—Dynamic 
Downcutting and Shifting 
Meanders
The Vermilion River at Matthiessen State Park is actively down-
cutting its river bed, shifting its meanders, and shaping its valley. 
Because the Vermilion is still in its natural state, park visitors can 
observe these ongoing river processes first-hand. Although less 
than half the length of the Illinois River and containing only one-
fifteenth the amount of water, the Vermilion River’s erosive power is 
impressive. The river’s often gentle flow down rapids, over boulders, 
and across its bedrock channel barely hints at the magnitude of the 
erosive forces that carved its gorge-like, V-shaped river valley. But 
evidence of these processes is everywhere.
Hikers taking the trails down the valley slope in the River Area 
can trace the 110-foot downward erosion of the river by crossing a 
series of flat, step-like surfaces called terraces. These terraces reflect 
the floodplain levels at previous river elevations. The large boulders 
scattered along the Vermilion River banks also give an indication of 
the power of infrequent, yet extreme flood events that move massive 
amounts of materials.
More clues to these ongoing processes can be seen along the river 
bank’s nearly vertical face, or scarp. Notice how the action of high-
flowing water has exposed tree roots and undermined trees. Many 
are in various stages of tilting and falling into the river. Branches, 
limbs, and other debris are strewn along the bank or lodged against 
fallen trees until flooding eventually carries the debris farther 
downstream.
Current floodplain
Terrace 2
Terrace 1
Above, below, and opposite: Photos of Vermilion 
River Area at Matthiessen State Park.
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From its early development, and continuing today, the Vermilion 
River has chosen the path of least resistance. The river travels 
through the gently sloping till plain, following the general direction 
of the Marseilles Morainic System, and runs along the erosion-
resistant La Salle Limestone contact in nearly straight segments at 
times.
In contrast, the river takes on a highly convoluted, serpentine con-
figuration as it meets the axis of the La Salle Anticlinorium. Lacking 
the erosive force needed to cross this fold in the Earth’s crust, the 
river instead changes direction abruptly. In several places, the river 
bends nearly 90 degrees.
As the river meandered, it eroded its banks sideways, cutting into 
the bank on one side and depositing sediment on the other. Along 
the northern reach of the Vermilion River, where it begins to turn 
westward along a meander bend, erosion is severe. A talus slope of 
loose rock fragments occurs where shale and sandstone have been 
removed from undermined cutbank slopes. Along the south bank, 
deposited sediment can be seen when water level is low.
Above: High water level on the Vermilion in late 
winter. Below: Panoramic view of Vermilion River 
in the Matthiessen area, a unique vista for Illinois.
The Canyons—A Work in 
Progress
The sights and sounds of the canyons offer much to inspire your 
imagination and emotions. If you pause for a moment, you are likely 
to hear water spilling over rock, small rodents scurrying through 
brush, and songbirds in the trees above. The uneven textures of 
shaded canyon walls beckon you to enter.  Mosses, ferns, and other 
plants cling to life along the moist, cool canyon walls, and fallen 
leaves on the canyon floor speak of autumns past. All of the parks’ 
canyons are box canyons with nearly vertical walls on three sides, but 
each has its own beauty and character.
Rainwater and snowmelt draining from upland streams shape the 
park’s steep canyons. Each canyon’s size and shape reflect the size 
and shape of the watershed feeding it. The watersheds extend from 
the crest of the Farm Ridge Moraine to the Illinois River and increase 
in size from west to east. As a result, watersheds feeding the western 
streams eroding Aurora, Fox, and Sac Canyons are smaller than those 
enlarging La Salle, Kaskaskia, and Illinois Canyons farther to the 
east. The smaller watersheds tend to contribute to narrower, shorter 
canyons, and the larger watersheds in the east contribute to wider, 
longer canyons. 
In response to glacial meltwater and the rapid incision of the Illinois 
Valley by catastrophic flooding, the streams began to downcut their 
beds. They eroded through upland glacial till and into the underlying 
layers of bedrock. V-shaped gullies and ravines formed to establish 
the area’s overall drainage pattern and the canyons’ locations. The 
gullies first developed into shallow canyons as stream erosion began 
to work on the St. Peter Sandstone at the base of waterfalls or along 
stream channels. Weak areas in the sandstone, called joints, allowed 
moving groundwater and freeze-thawing processes to fracture the 
rock. The sandstone eventually broke away along the joint planes, 
resulting in nearly vertical, smooth canyon walls. The canyons' flat 
bottoms occur as a result of sideward erosion by the canyon stream.
You can see gullies and ravines in the upper reaches of the streams 
above the canyons along the road, and along the river path. The se-
ries of switchbacks along the horse and hiking trail between the Dells 
Above: Early spring in Illinois Canyon. Below: 
Upper reaches of La Salle Canyon. Opposite: 
Waterfall in St. Louis Canyon. All of these 
canyons are at Starved Rock State Park.

������ �������
��������
�����
�����������
�����
���� �� ������
�������� �����
����������� �����
���� �� ������
���� �� ������ �������
��������� ���� �������� �� �������� �����
��������� ���� ����
���� �� ����������� �����
��� �����
and River Areas at Matthiessen State Park cross one of the largest of 
these V-shaped valleys.
A Canyon’s Fate—Down and Out
It is the Illinois River that determines canyon depth at Starved Rock 
State Park, because a stream channel erodes downward to its lowest 
possible level, its base level. For the park’s canyon streams, the low-
est level is the Illinois River, which receives the stream’s discharge 
and transports it to its own base level, the Mississippi River, and 
ultimately to the Gulf of Mexico.
Base level was established by the catastrophic glacial floods of the 
past, and the side valleys are actively adjusting by carving canyons 
with retreating waterfalls.
Most of the canyons in the park, though, erode in steps because 
some types of rocks are more resistant than others. French Canyon 
is an example of how knickpoints, places where the vertical profile 
of the stream changes abruptly, can result in several small waterfalls 
and chutes. Knickpoints also can divide the canyon into multiple 
levels, such as the Upper and Lower Dells at Matthiessen Park.
Headward erosion extends the canyons ever farther inland to an 
ultimate limit in the upper reaches of their watersheds. Periodically, 
a section of canyon wall breaks away. Fortunately, considering the 
potential risk to visitors, large rock falls are infrequent and are only 
one component in the canyon-forming process.
Sandstone Slipping Away
Stream transport is also critical to enlarging the canyons. The 
individual, well-rounded grains of crumbling St. Peter Sandstone 
are easily transported out of the canyons, even by small, seasonal 
streams. The St. Louis Canyon stream, which usually flows even 
when others are dry, is an excellent place to see the sand ripples that 
are evidence of sand moving downstream.
Individual sand grains pushed by the stream flow up the back side of 
ripples and then slide down the ripple front. Most of this sand comes 
from the amphitheater near the canyon headwall. From there, sand 
and sandstone fragments feed into the stream and form a continuous 
deposit along the length of the stream bed.
About 1 million cubic yards of sand have been removed over time 
from St. Louis Canyon. On average, each year nearly 70 cubic 
yards of sand leave the canyon, an amount sufficient to cover an 
entire football field with a half-inch-thick layer of sand! The total 
volume of sand removed annually from all of the canyons is truly 
impressive.
Opposite, from top to bottom: Two views of 
Illinois Canyon, Starved Rock State Park. Illinois 
Canyon photos and Matthiessen State Park 
Dells Area. Above: View from Wildcat Canyon 
to Illinois River, Starved Rock State Park. Below: 
Stream transport, St. Louis Canyon, Starved Rock 
State Park.
Anatomy of a Canyon
Resistant beds on the canyon walls result in an overhang.
Sidewall
The swirling motion of the canyon stream near the headwall can 
erode the canyon walls into a semi-circular shape creating an 
amphitheater.
Overhang
A canyon stream can produce an undercut by eroding into less 
resistant layers of the canyon headwall  or sidewall.
The canyon floor is maintained as a nearly flat expanse as the 
canyon stream removes sediment and debris from the canyon.
Hanging valleys result from 
streams that have yet to erode 
their channels to the level of the 
canyon floor.
Debris fans form from the sediment 
and sidewall collapse.
Plunge pool forms as water drops 
from the knickpoint above it.
Above: The Dells, Matthiessen State Park.
Knickpoint
Headwall
Joint
Life in the Canyons
The environments within the park canyons differ from that of the 
surrounding landscape. Differences in elevation, slope, soil type, 
temperature, and available moisture nurture the many unique 
varieties of plants found within the canyons.
Environment on the Edge
Water drains rapidly from the permeable St. Peter Sandstone that 
forms the edges of the canyons. Red cedar, northern white cedar, and 
white pine dominate this well-drained setting, and the black oaks 
stand behind. These trees have descended from ancestors that flour-
ished in the state parks near the end of glacial time. As the climate 
warmed, these cool-loving species died out, except where geological 
features preserved cool microclimates, such as the canyon edge. 
Welcoming Walls
Water moves freely through much of the sandstone walls, seeping 
out where it encounters less permeable rock to create a growing 
surface that is almost perpetually wet. The tall, narrow canyons 
block sunlight and help moderate temperature. Compared with the 
uplands, the canyons are cooler in summer and warmer in winter. 
The cool, shady, wet canyon walls supports ferns, mosses, and liver-
worts. These plants, too, are relicts from a much cooler period.
Flowers on the Floor
The forested canyon floors support many moisture-loving wild-
flowers that require spring sunlight. For a few weeks each spring, 
the forest floor sparkles with displays of Virginia bluebells, Jack-in-
the-pulpit, spring beauty, Hepatica, and Dutchman’s breeches. These 
flowers all bloom in the sunlight before the trees leaf out and blanket 
them with shade.
Above: Deer along Bluff Trail, Starved Rock State 
Park. Below: Bluebells flourish in the canyons of 
Starved Rock and Matthiessen State Parks during 
spring. Opposite: Wildcat Canyon, Starved Rock 
State Park.


Waterfall in summer, St. Louis Canyon, Starved 
Rock State Park.

Geology for the 
Generations
Millions of years of geological history are recorded on the landscape 
around you. Earth upheavals, submergence by shallow seas, glacial 
scouring, and torrential floods have all left their mark. Your park 
visit today (and the visits of a million others each year) leaves traces, 
too, that will be read by the generations that follow. What will they 
see? What landscape legacy will they receive?
Today we find ourselves refreshed by a walk through these Illinois 
state parks. Something within us needs to be in contact with—to see, 
hear, touch, and smell—the natural world. Flowing water, majestic 
cliffs, cool canyon walls, the living beauty of plants and animals, 
the human history: all of these together fill our hearts and lift our 
spirits. For a time, we leave the frenetic pace of modern life behind 
and retreat to the natural harmonies of a world our ancestors knew 
quite well.
In a lifetime, if we are careless, we can destroy what took millions 
of years to create. We can easily ignore or take for granted the 
intricate ecosystem of which we are a part. But we do so at our peril. 
Understanding the geological foundation of our ecosystem and 
respecting the geological factors that support its complexity will help 
us maintain our high quality of life, use our resources wisely, and 
pass on our earth’s treasures to future generations. We will all benefit 
from such an understanding.
So, please, walk gently, on marked trails. Help protect these special 
places. Leave nothing but your footprints. Take away only what you 
can record or remember. Treat these parks as if you are their owner. 
You are.
Above: Visitors to Starved Rock State Park enjoy 
one of the park's many overlooks. Opposite: 
Illinois Canyon, Starved Rock State Park, in early 
spring.
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The Geoscience Outreach program of the Illinois State Geological Survey uses many 
channels to inform the public about the geology and mineral resources of the state and the 
results of the Survey’s research projects. The Survey distributes nontechnical publications, 
offers sets of rock and mineral specimens to Illinois schools and educational groups, 
presents lectures and exhibits, responds to inquiries, conducts workshops for teachers, and 
leads field trips. The Survey’s full-day field trips, conducted in widely separated areas of the 
state, offer teachers, students, and the general public the opportunity to learn about the 
geologic processes that shaped the land and formed the rocks and glacial deposits.
The Geoscience Outreach program is specifically designed to assist in the teaching of earth 
sciences and to help citizens understand how the research programs of the Illinois State 
Geological Survey help to protect the environment and strengthen the economy of Illinois.
Cover photo: Starved Rock, seen from the Illinois 
River. Above: Early spring at Council Overhang, 
Starved Rock State Park. Opposite: Matthiessen 
State Park Dells under a fresh blanket of snow. 


